RECENT in vivo studies on the carcinogenic potential of a number of inorganic metals have prompted a study of the capacity of several inorganic metals to transform Syrian hamster cells or to enhance the frequency of transformation caused by a Simian adenovirus (SA7) in vitro (Casto et al., 1976b) . This report focuses upon results obtained with lead acetate because of the implications of lead as a deleterious environmental agent for humans.
Severe lead poisoning results in anaemia and neurological disorders. The possible association between mental retardation and exposure to lead has been suggested by retrospective studies using blood on absorbent cards that had been used for testing for phenylketonuria of neonates (Moore et al., 1977) . The atomic absorption spectrophotometric results imply that some forms of mental retardation of unknown aetiology may be associated with a preventable form of low-level lead exposure. This is of particular interest since in some areas of the world the lead concentration in drinking water may exceed WHO limits. Currently, lead acetate is used in commercial preparations of hair darkeners. Eventually it is converted to lead sulphide, and continued use is required to mask grey hair.
A review of experimental results by Sunderman (1977) indicates that lead compounds may produce a variety of tumours in rodents after being administered either parenterally or in the diet. Accepted 28 June 1978 In one report, lead oxide exerted a cocarcinogenic affect on benzo(a)pyreneinduced hamster lung tumours (Kobayashi and Okamoto, 1974) . The latter study pointed out that atmospheric lead might enhance polycyclic aromatic hydrocarbon carcinogenicity. Most epidemiological studies indicate that industrial lead poisoning per se is not associated with increased incidences of cancer. Although lead cannot be considered a potent carcinogen, in certain industries the increased cancer incidence suggests that lead may be a cofactor (Cooper, 1976) . At lead production facilities or at battery plants, workers had elevated concentrations of lead in urine and blood and slightly higher mortality from malignant cancer than expected. Renal and central-nervous-system tumours, which had also been reported in experimental animals, were found. It must be remembered, however, that workers were exposed to other substances such as arsenic, cadmium, and sulphur dioxide. (Table I ). The controls were of untreated cultures plated for cloning efficiency only. Although each experiment was repeated a minimum of 3 times with similar results, the data of only one complete experiment is presented. The relevance of morphological transformation to malignancy was confirmed by isolating transformed colonies and demonstrating that cells derived from them were able to produce fibrosarcomas when injected s.c. into either Syrian hamsters or nude mice. Control cells did not produce tumours.
At relatively high concentrations, lead acetate enhanced the transformation induced by SA7. Primary hamster embryo cells, after 3 days in culture, were treated for 18 h with varying dilutions of the lead acetate, followed by inoculation of 200 focus-forming units of the SA7 (Casto et al., 1973) . After 3h absorption, the cells were trypsinized and transferred to Petri dishes at 200,000 cells (focus assay) or 700 cells (survival assay) per 50mm Petri dish. Colonies of surviving cells and SA7 foci were counted after 9 and 30 days, respectively. Cell lethality from lead acetate treatment was less in the viral enhancement assays than for the colony assay for chemical transformation, probably because treatment was for 18 h in mass culture (3-5-4-0x106 cells) in contrast to the 8-day exposure of 300 cells in the colony assay. In the focus assays, statistically significant enhancement of SA7 transformation occurs (Table II) . The SA7 trans- (Casto, 1969) ; also characteristic of the chemical enhancement phenomenon is that all transformed foci carry the SA7 T antigen.
Although a number of mechanisms have been proposed for the initial event leading to neoplastic conversion of normal cells, the close association between mutagenic and carcinogenic activity of a wide variety of chemical carcinogens has focused attention on the interaction between chemical carcinogens and cellular DNA. Ames et al. (1972) have developed tester strains of S. typhimurium in which many suspect carcinogens have been shown to revert previously induced mutations. The 3 or 4 metal carcinogens that have been tested were negative in the standard assay. Attempts to demonstrate the mutagenic activity of lead acetate using the E. coli phage T4 in a highly sensitive manner also proved negative (Corbett et al., 1970) , as were tests using recombinant-deficient strains called rec-of B. subtilis (Nishioka, 1975) . This latter test was effective for some metals.
Current studies indicate that lead acetate can affect many molecular events. It has been proposed that chemical carcinogens enhance viral transformation by forming additional sites (as the result of breaks) for the entry of viral genetic material into cell DNA (Casto et al., 1976a) . Sedimentation of [3H]TdR-labelled DNA extracted from lead-acetate-treated hamster cells and centrifugedin alkaline sucrose gradients (Fig. 1) indicate that concentrations above 125 ,ug/ml result in a definite shift of the major peak of radioactive DNA from the control peak. The appearance of the slowly sedimenting DNA after lead acetate treatment is considered to be specific, since other toxic metals such as nickel (Fig. 2) , aluminium or beryllium do not induce breakage at concentrations at or below 100% cell kill. In addition, other carcinogenic metals including arsenic, cadmium, manganese and platinum often cause breaks in alkaline sucrose at concentrations where little or no cell lethality is demonstrable (Casto et al., 1976b and unpublished data 
